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CLAIMS 



1. (original) An oscillator, comprising: 

a first resonator having a first tuning input to tune the first resonator as a function of a 
first current applied to the first tuning input; and 

a second resonator coupled to the first resonator, the second resonator having a second 
tuning input to tune the second resonator as a function of a second current applied to the second 
tuning input. 

2. (original) The oscillator of claim 1 wherein the first resonator comprises a first output 
and the second resonator comprises a second output. 

3. (original) The oscillator of claim 2 wherein the first and second outputs comprises a 
quadrature output. 

4. (original) The oscillator of claim 2 wherein the output of the fu-st resonator is fed 
back to the second tuning input for the second resonator, and the output of the second resonator 
is fed back to the first tuning input for the first resonator. 

5. (original) The oscillator of claim 4 further comprising a first transconductance cell 
positioned between the output of the first resonator and the second tuning input, and a second 
transconductance cell positioned between the output of the second resonator and the first tuning 
input. 

6. (original) The oscillator of claim 5 wherein the first transconductance cell has a 
digitally programmable variable gain. 

7. (origmal) The oscillator of claim 6 wherein the second transconductance cell has a 
digitally programmable variable gain. 

8. (original) The oscillator of claim 5 wherein the output of the first resonator is fed 
back to the first tuning input, and the output of the second resonator is fed back to the second 
tuning input. 
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9. (original) The oscillator of claim 8 fiirther comprising a third transconductance cell 
positioned between the output of the first resonator and the first tuning input, and a fourth 
transconductance cell positioned between the output of the second resonator and the second 
tuning input. 

10. (original) The oscillator of claim 9 wherein one of the fu-st, second, third and fourth 
transconductance cells has a gain control input responsive to a digital word to program a gain 
thereof 

1 1 . (original) The oscillator of claim 9 wherein the first transconductance cell comprises 
a first gain control input responsive to a first digital word to program a gain thereof, the second 
transconductance cell comprises a second gain control input responsive to a second digital word 
to program a gain thereof, the third transconductance cell comprises a third gain control input 
responsive to a third digital word to program a gain thereof, and the fourth transconductance cell 
comprises a fourth gain control input responsive to a fourth digital word to program a gain 
thereof 

12. (original) The oscillator of claim 11 wherein the fust transconductance cell 
comprises a first current source having the first gain control input, the second transconductance 
cell comprises a second current source having the second gain control input, the third 
transconductance cell comprises a third current source having the third gain control input, and 
the fourth transconductance cell comprises a fourth current source having the fourth gain control 
input. 

13. (original) The oscillator of claim 1 1 wherein the coupled first and second resonators 
have a tuning range over a tuning fi-equency, the tuning frequency being divided into a plurality 
of frequency bands, one of the frequency bands being selected in response to the third and fourth 
digital words respectively applied to the third and fourth gain control inputs. 

14. (original) The oscillator of claim 13 wherein the coupled first and second resonators 
have an operating frequency, the operating frequency being tunable over the selected frequency 
band in response to the first and second digital words respectively applied to the first and second 
gain control inputs. 
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15. (original) An oscillator, comprising: 

a first resonator having a first tuning input; 

a second resonator coupled to the first resonator, the second resonator having a second 
tuning input; 

first control means for controlling a first current applied to the first resonator to tune the 
first resonator; and 

second control means for controlling a second current applied to the second resonator to 
tune the second resonator. 

16. (original) The oscillator of claim 15 wherein the first resonator comprises a first 
output and the second resonator comprises a second output. 

17. (original) The oscillator of claim 16 wherein the first and second outputs comprises 
a quadrature output. 

18. (original) The oscillator of claim 16 wherein the fu*st control means feeds back the 
output of the second resonator to the first tuning input, and the second control means feeds back 
the output of the first resonator to the second tuning input. 

19. (original) The oscillator of claim 18 wherein the first control means comprises a first 
transconductance cell to feed back the output of the second resonator to the first tuning input, 
and the second control means comprises a second transconductance to feed back the output of 
the first resonator to the second tuning input. 

20. (original) The oscillator of claim 19 wherein the first transconductance cell 
comprises first programming means for digitally programming gain. 

21. (original) The oscillator of claim 20 wherein the second transconductance cell 
comprises second programming means for digitally programming gain. 

22. (original) The oscillator of claim 19 wherein the first control means further feeds 
back the output of the first resonator to the first tuning input, and the second control means feeds 
back the output of the second resonator to the second tuning input. 
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23. (original) The oscillator of claim 22 wherein the first control means further 
comprises a third transconductance cell to feed back the output of the fu-st resonator to the first 
tuning input, and the second control means comprises a fourth transconductance cell to feed back 
the output of the second resonator to the second tuning input. 

24. (original) The oscillator of claim 23 wherein one of the fu-st, second, third and fourth 
transconductance cells means for programming a gain thereof in response to a digital word. 

25. (original) The oscillator of claim 23 wherein the first transconductance cell 
comprises a first programming means for programming a gain thereof in response to a first 
digital word, the second transconductance cell comprises a second programming means for 
programming the gain thereof in response to a second digital word, the third transconductance 
cell comprises a third programming means for programming a gain thereof in response to a third 
digital word, and the fourth transconductance cell comprises a fourth programming means for 
programming the gain thereof in response to a fourth digital word. 

26. (original) The oscillator of claim 25 wherein the first programming means comprises 
a first current source, the second programming means comprises a second current source, the 
third programming means comprises a third current source, and the fourth programming means 
comprises a fourth current. 

27. (original) The oscillator of claim 25 wherein the coupled first and second resonators 
have a tuning range over a tuning fi-equency, the tuning fi-equency being divided into a plurality 
of fi*equency bands, one of the fi-equency bands being selected in response to the third and fourth 
digital words respectively applied to the third and fourth programming means. 

28. (original) The oscillator of claim 27wherein the coupled first and second resonators 
have an operating frequency, the operating fi-equency being tunable over the selected fi-equency 
band in response to the first and second digital words respectively applied to the fu-st and second 
programming means. 

29. (original) An oscillator, comprising: 

a first resonator having a first tuning input and a first output; 

a second resonator having a second timing input and a second output; 
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a first transconductance cell coupled between the first output and the second tuning input; 
a second transconductance cell coupled between the second output and the first tuning 

input; 

a third transconductance cell coupled between the first output and the first tuning input; 

and 

a fourth transconductance cell coupled between the second output and the second tuning 

input. 

30. (original) The oscillator of claim 29 wherein the first and second outputs comprises 
a quadrature output. 

31. (original) The oscillator of claim 29 wherein the first transconductance cell 
comprises a first gain control input responsive to a first digital word to program a gain thereof, 
the second transconductance cell comprises a second gain control input responsive to a second 
digital word to program a gain thereof, the third transconductance cell comprises a third gain 
control input responsive to a third digital word to program a gain thereof, and the fourth 
transconductance cell comprises a fourth gain control input responsive to a fourth digital word to 
program a gain thereof 

32. (original) The oscillator of claim 31 wherein the first transconductance cell 
comprises a first current source having the first gain control input, the second transconductance 
cell comprises a second current source having the second gain control input, the third 
transconductance cell comprises a third current source having the third gain control input, and 
the fourth transconductance cell comprises a fourth current source having the fourth gain control 
input. 

33. (original) The oscillator of claim 31 wherein the first and second resonators each 
have a tuning range over a tuning frequency, the tuning frequency being divided into a plurality 
of frequency bands, one of the frequency bands being selected in response to the third and fourth 
digital words respectively applied to the third and fourth gain control inputs. 

34. (original) The oscillator of claim 13 wherein the first and second resonators each 
have an operating frequency, the operating frequency being tunable over the selected frequency 
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band in response to the first and second digital words respectively applied to the first and second 
gain control inputs. 

35. (original) A transceiver, comprising: 

a current controlled oscillator including a first resonator having a first tuning input to tune 
the first resonator as a function of a first current applied to the first tuning input, and a second 
resonator coupled to the first resonator, the second resonator having a second tuning input to tune 
the second resonator as a fiinction of a second current applied to the second tuning input; and 

a controller having a first control to control the first current to the first tuning input, and a 
second control to control the second current to the second tuning input. 

36. (original) The transceiver of claun 35 wherein the first resonator comprises a first 
resonator output and the second resonator comprises a second resonator output. 

37. (original) The transceiver of claim 36 wherein the first and second resonator outputs 
comprises a quadrature output. 

38. (original) The transceiver of claim 36 wherein the first resonator output is fed back 
to the second tuning input for the second resonator, and the second resonator output is fed back 
to the first tuning input for the first resonator. 

39. (original) The transceiver of claim 38 wherein the current controlled oscillator 
comprises a first transconductance cell positioned between the first resonator output and the 
second tuning input, and a second transconductance cell positioned between the second resonator 
output and the fu-st tuning input. 

40. (original) The transceiver of claim 39 wherein the first transconductance cell has a 
digitally programmable variable gain. 

41. (original) The transceiver of claim 40 wherein the second transconductance cell has 
a digitally programmable variable gain. 

42. (original) The transceiver of claim 39 wherein the first resonator output is fed back 
to the first tuning input, and the second resonator output is fed back to the second tuning input. 
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43. (original) The transceiver of claim 42 wherein the current controlled oscillator 
comprises a third transconductance cell positioned between the first resonator output and the first 
tuning input, and a fourth transconductance cell positioned between the second resonator output 
and the second tuning input. 

44. (original) The transceiver of claim 43 wherein the first control output comprises a 
first, second digital word and the second control output comprises a third and fourth digital word, 
the first transconductance cell comprises a first gain control input responsive to the third digital 
word to program a gain thereof, the second transconductance cell comprises a second gain 
control input responsive to the first digital word to program a gain thereof, the third 
transconductance cell comprises a third gain control input responsive to the second digital word 
to program a gain thereof, and the fourth transconductance cell comprises a fourth gain control 
input responsive to the fourth digital word to program a gain thereof 

45. (original) The transceiver of claim 44 wherein the first transconductance cell 
comprises a first current source having the first gain control input, the second transconductance 
cell comprises a second current source having the second gain control input, the third 
transconductance cell comprises a third current source having the third gain control input, and 
the fourth transconductance cell comprises a fourth current source having the fourth gain control 
input, 

46. (original) The transceiver of claim 44 wherein the coupled first and second 
resonators have a tuning range over a tuning frequency, the tuning frequency being divided into a 
plurality of fi-equency bands, one of the firequency bands being selected in response to the third 
and fourth digital words respectively applied to the second and fourth gain control inputs. 

47. (original) The transceiver of claim 46 wherein the coupled first and second 
resonators have an operating frequency, the operating frequency being tunable over the selected 
fi'equency band in response to the first and third digital words respectively applied to the first and 
second gain control inputs. 

48. (original) A method of tuning an oscillator, comprising: 
converting an output of a fu-st resonator to a first current; 
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converting an output of a second resonator to a second current; 
tuning a first resonator as a function of the second current; and 
tuning the second resonator as a function of the first current. 

49. (original) The method of claim 48 further comprising converting the output of the 
first resonator to a third current, and converting the output of the second resonator to a fourth 
current, the tuning of the first resonator being a function of the first and third currents, and the 
tuning of the second resonator being a function of the second and fourth currents. 

50. (original) The method of claim 49 further comprising digitally programming the 
conversion of the output of the first resonator to set the first current. 

5 1 . (original) The method of claim 49 further comprising digitally programming the 
conversion of the output of the second resonator to set second current. 

52. (original) The method of claim 49 further comprising digitally programming the 
conversion of the output of the third resonator to set the third current. 

53. (original) The method of claim 49 further comprising digitally programming the 
conversion of the output of the fourth resonator to set the fourth current. 

54. (original) The method of claim 49 further comprising digitally programming the 
conversion of the output of the first resonator to set the first current, digitally programming the 
conversion of the output of the second resonator to set the second current, digitally programming 
the conversion of the output of the third resonator to set the third current, and digitally 
programming the conversion of the output of the foiuth resonator to set the fourth current. 

55. (original) The method of claim 54 wherein the first and second resonators have a 
tuning range over a tuning frequency, the tuning frequency being divided into a plurality of 
frequency bands, and the setting of the third and fourth currents comprises selecting one of the 
fi*equency bands. 

56. (original) The method of claim 55 wherein the first and second resonators have an 
operating frequency, and the setting of the first and second currents comprises tuning the first 
and second resonators over the selected frequency bands. 
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57. (currently amended) A method of tuning an oscillator having a tuning range over a 
tuning frequency, the tuning frequency being divided into a plurality of frequency bands, the 
method comprising: 

generating a first digital word; 

selecting one of the frequency bands with the first digital word; 
generating a second digital word; and 

tuning the oscillator to an operating frequency within the selected frequency bands band 
with the second digital word. 

58. (original) The method of claim 57 wherein the oscillator comprises first resonator 
having a first tuning input and a first resonator output, and a second resonator having a second 
tuning input a second resonator output, and wherein the selection of one of the frequency bands 
comprises feeding back the first resonator output to the first tuning input as a fimction of the first 
digital word, and feeding back the second resonator output to the second tuning input as a 
fimction of the first digital word. 

59. (original) The method of claim 58 wherein the generation of the fu-st digital word 
comprises generating a first digital word associated with the feedback of the first resonator 
output to the first tuning input that is different from the first digital word associated with the 
feedback of the second resonator output to the second tuning input. 

60. (original) The method of claim 58 wherein the generation of the first digital word 
comprises generating a first digital word associated with the feedback of the first resonator 
output to the first tuning input that is the same as the first digital word associated with the 
feedback of the second resonator output to the second tuning input. 

61. (original) The method of claim 57 wherein the oscillator comprises first resonator 
having a first tuning input and a first resonator output, and a second resonator having a second 
tuning input a second resonator output, and wherein the tuning of the oscillator comprises 
feeding back the first resonator output to the second tuning input as a fimction of the second 
digital word, and feeding back the second resonator output to the first tuning input as a fimction 
of the second digital word. 
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62. (original) The method of claim 61 wherein the generation of the second digital word 
comprises generating a second digital word associated with the feedback of the first resonator 
output to the second tuning input that is different from the second digital word associated with 
the feedback of the second resonator output to the first tuning input. 

63. (original) The method of claim 61 wherein the generation of the second digital word 
comprises generating a second digital word associated with the feed back of the first resonator 
output to the second tuning input that is the same as the second digital word associated with the 
feedback of the second resonator output to the first tuning input. 

64. (original) The method of claim 57 wherein the oscillator comprises first resonator 
having a first tuning input and a first resonator output, and a second resonator having a second 
tuning input a second resonator output, and wherein the selection of one of the frequency bands 
comprises feeding back the first resonator output to the first tuning input as a fiinction of the first 
digital word, and feeding back the second resonator output to the second tuning input as a 
fiinction of the first digital word, and wherein the tuning of the oscillator comprises feeding back 
the first resonator output to the second tuning input as a ftinction of the second digital word, and 
feeding back the second resonator output to the first tuning input as a ftmction of the second 
digital word. 

65. (original) The method of claim 64 wherein the generation of the first digital word 
comprises generating a first digital word associated with the feedback of the first resonator 
output to the first tuning input that is different from the first digital word associated with the 
feedback of the second resonator output to the second tuning input, and the generation of the 
second digital word comprises generating a second digital word associated with the feedback of 
the first resonator output to the second tuning input that is different from the second digital word 
associated with the feedback of the second resonator output to the first tuning input. 

66. (original) The method of claim 64 wherein the generation of the first digital word 
comprises generating a first digital word associated with the feedback of the first resonator 
output to the first tuning input that is the same as the first digital word associated with the 
feedback of the second resonator output to the second tuning input, and the generation of the 
second digital word comprises generating a second digital word associated with the feed back of 
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the first resonator output to the second tuning input that is the same as the second digital word 
associated with the feedback of the second resonator output to the first tuning input. 

67. (original) The method of claim 57 wherein the oscillator comprises first resonator 
having a first tuning input and a first resonator output, and a second resonator having a second 
tuning input a second resonator output, and wherein the selection of one of the fi-equency bands 
comprises converting the first resonator output to a first current as a function of the first digital 
word, feeding back the first current to the first tuning input, converting the second resonator 
output to a second current as a fimction of the first digital word, and feeding back the second 
current to the second tuning input. 

68. (original) The method of claim 67 wherein the generation of the first digital word 
comprises generating a first digital word associated with the conversion of the first resonator 
output to the first current that is different fi-om the first digital word associated with the 
conversion of the second resonator output to the second current. 

69. (original) The method of claim 67 wherein the generation of the first digital word 
comprises generating a first digital word associated with the conversion of the first resonator 
output to the first current that is the same as the first digital word associated with the conversion 
of the second resonator output to the second current. 

70. (original) The method of claim 57 wherein the oscillator comprises first resonator 
having a first tuning input and a first resonator output, and a second resonator having a second 
tuning input a second resonator output, and wherein the tuning of the oscillator comprises 
converting the first resonator output to a first current as a function of the second digital word, 
feeding back the first current to the second tuning input, converting the second resonator output 
to a second current as a function of the second digital word, and feeding back the second current 
to the first tuning input. 

71. (original) The method of claim 70 wherein the generation of the second digital word 
comprises generating a second digital word associated with the conversion of the first resonator 
output to the first current that is different fi-om the second digital word associated with the 
conversion of the second resonator output to the second current. 
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72. (original) The method of claim 70 wherein the generation of the second digital word 
comprises generating a second digital word associated with the conversion of the first resonator 
output to the first second tuning input that is the same as the second digital word associated with 
the feedback of the second resonator output to the first tuning input. 

73. (original) The method of claim 57 wherein the oscillator comprises first resonator 
having a first tuning input and a first resonator output, and a second resonator having a second 
tuning input a second resonator output, and wherein the selection of one of the frequency bands 
comprises converting the first resonator output to a first current as a function of the first digital 
word, feeding back the first current to the first tuning input, converting the second resonator 
output to a second current as a function of the first digital word, and feeding back the second 
current to the second tuning input, and wherein the tuning of the oscillator comprises converting 
the first resonator output to a third current as a function of the second digital word, feeding back 
the third current to the second tuning input, converting the second resonator output to a fourth 
current as a function of the second word, and feeding back the fourth current to the first tuning 
input. 

74. (original) The method of claim 73 wherein the generation of the first digital word 
comprises generating a first digital word associated with the conversion of the first resonator 
output to the first tuning input that is different from the first digital word associated with the 
conversion of the second resonator output to the second tuning input, and the generation of the 
second digital word comprises generating a second digital word associated with the conversion 
of the first resonator output to the third current that is different from the second digital word 
associated with the conversion of the second resonator output to the fourth current. 

75. (original) The method of claim 73 wherein the generation of the first digital word 
comprises generating a first digital word associated with the conversion of the first resonator 
output to the first current that is the same as the first digital word associated with the conversion 
of the second resonator output to the second current, and the generation of the second digital 
word comprises generating a second digital word associated with the conversion of the first 
resonator output to the third current that is the same as the second digital word associated with 
the conversion of the second resonator output to the fourth tuning input. 
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76. (original) An oscillator having a tuning range over a tuning frequency, the tuning 
frequency being divided into a plurality of frequency bands, the oscillator comprising: 

selection means for selecting one of the frequency bands as a function of a fu-st digital 
word; and 

tuning means for tuning the oscillator to an operating frequency within the selected 
frequency bands as a function of a second digital word. 

77. (original) The oscillator of claim 76 further comprising a first resonator having a 
first tuning mput, a second resonator coupled to the first resonator, the second resonator having a 
second tuning input, the selection m^eans and the tuning means being coupled to the first tuning 
input to tune the first resonator, and the selection means and tuning means being coupled to the 
second tuning input to tune the second resonator. 

78. (original) The oscillator of claim 77 wherein the first resonator comprises a first 
output and the second resonator comprises a second output. 

79. (original) The oscillator of claim 78 wherein the first and second outputs comprises 
a quadrature output. 

80. (original) The oscillator of claim 78 wherein the tuning means feeds back the output 
of the second resonator to the first tuning input, and feeds hack the output of the first resonator to 
the second tuning input. 

81. (original) The oscillator of claim 80 wherein the tuning means comprises a first 
transconductance cell to feed back the output of the second resonator to the first tuning input, 
and a second transconductance to feed back the output of the first resonator to the second tuning 
input. 

82. (original) The oscillator of claim 81 wherein the first transconductance cell 
comprises first programming means for digitally programming gain in response to the second 
digital word. 
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83. (original) The oscillator of claim 82 wherein the second transconductance cell 
comprises second programming means for digitally programming gain in response to the second 
digital word. 

84. (original) The oscillator of claim 83 wherein the first and second programming 
means each comprises a current source. 

85. (original) The oscillator of claim 83 wherein the second digital word associated with 
the first programming means is different fi-om the second digital word associated with the second 
programming means. 

86. (original) The oscillator of claim 83 wherein the second digital word associated with 
the first programming means is the same as the second digital word associated with the second 
programming means. 

87. (original) The oscillator of claim 78 wherein the selection means feeds back the 
output of the first resonator to the first tuning input, and feeds back the output of the second 
resonator to the second tuning input. 

88. (original) The oscillator of claim 87 wherein the selection means a first 
transconductance cell to feed back the output of the first resonator to the first tuning input, and a 
second transconductance cell to feed back the output of the second resonator to the second tuning 
input. 

89. (original) The oscillator of claim 87 wherein the first transconductance cell 
comprises first programming means for digitally programming gain in response to the first 
digital word. 

90. (original) The oscillator of claim 88 wherein the second transconductance cell 
comprises second programming means for digitally programming gain in response to the first 
digital word, 

91. (original) The oscillator of claim 90 wherein the first and second programming 
means each comprises a current source. 
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92. (original) The oscillator of claim 90 wherein the first digital word associated with 
the first programming means is different from the first digital word associated with the second 
programming means. 

93. (original) The oscillator of claim 90 wherein the first digital word associated with 
the first programming means is the same as the first digital word associated with the second 
programming means. 
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